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1.0

Introduction

This appendix describes the methods and results of air dispersion modeling that predict the
groundlevel concentrations of criteria pollutants frgast and futur@peration of the

China Shipping Terminal at Berths -A09. The analysis modetkethe following
concentrations:

1-hour and annualitrogen dioxide NO,);

1-hour and 24oursulfur dioxide 8Qy);

1-hour and &ourcarbon monoxideGO);

24-hour and annugarticulate matter less than ten microRbi(g); and
24-hourparticulate matter less than 2.5 microRM¢ 5).

= =4 =8 =8 -9

The following two scenarios were analyzed:

1 Revised Project: this scenariois the proposed Project for which this
Supplemental EIR (SEIR) has been prepared dAscribed irfChapter2 of the
RecirculatedDraft SEIR, the 2008 EIS/EIRfor the China Shipping Terminal
included a number of mitigation measures, some of which have yet to be fully
implemented for various reasons. The Revised Project consists of corftitured
operation of théerminalunderthenew or modified mitigation measurdsscribed
in Chapterl of theFinal SEIR Revised Project impacts were evaluated for future
years 2023, 2030, 2036, and 204%he analysis for the Revised Project also
evaluated actual emissions associated vetiind operation in two past years
(2012 and 2014) and tipeesentear (2018).

1 FEIR Mitigated Scenaria this scenario represents operation of the ternaigét
would have been and would be witmely implementation o&ll 2008 EIS/EIR
mitigation measures The FEIR Mitigated Scenario was evaluated for the same
past, present, and future analysis years as the Revised Prajeisis of the
FEIR MitigatedScenarids provided folinformationalpurposeso compardo the
Revised Project.

For more details about the baseline and scenarios, see Section 2.0 in Appendix B1.

Air quality impactsof the twoProject scenarios described above wamalyzedelativeto
a 2008Actual Baseling which represents the actual emissions associated witfingdr
operation in 2008.As discussed in Section 3.1.4.2 of Recirculated DrafSEIR, he
terminalwas in compliance withpplicable2008 EIS/EIRmitigation measuregduring the
2008Actual Baselingyear.

Due to improvements in procedures and assumptiied to calculate emissions and in
atmospheric dispersion modeling procedures used to estimate resulting pollutant
concentrations, it is not possible to directly compare air quality impacts presented in the
2008 Final EIS/EIR with impacts calculated fiiis Final SEIR, nor is it possible to
reproduce the outdated methods, models, and procedures used to analyze air quality
impacts in the 2008 EIS/EIR. Therefore, typendixpresents an evaluation of air quality
impacts using current, stabé-the-art emission estimatiorand air quality modeling
proceduresThe emission estimation proceduresdescribed more fully in Appendix B1.
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The air dispersion modeling was performed using the U.S. Environmental Protection
A g e n cUSEBP#0 )sAERMOD Modeling systemversion18081 (USEPA, 2018). The
modeling methodology wabased on théJ S E P A>aideline on Air Quality Models
(USEPA, 2017 and theSouth Coast Air Quality Managemebistrictd $SCAQMDA )s
Modeling Guidance for AERMOISCAQMD, 2018) Ambient concentrations dflO,,

CO, SO,, PM1o, andPM; s were modeled fothe scenariosind2008Actual BaselineThe
maximum predictedimpactsfor the Project scenariosvere compared to the relevant
SCAQMD air quality significance thresholds.

Updates related to fine grid dispersion modeling

Six fine-grid dispersion model runs that were not performed for the Recirculasdid D
SEIR were modeled for the Final SEIRs a result, several N@oncentrations have

been revised to slightly higher values and their locations have moved slifihdy.

revised tables and figures are included in the Final SBIRof the concentrations to

which revisions have been made would remain well below timfisiance
thresholds.Therefore, this revision would not change any of the significance findings in
the Recirculated &ft SEIR.

2.0 Estimation of Emissions Used in the Air
Dispersion Modeling

2.1 Emission Source ldentification

The following operational emisgsicsources were modeled in AERMOD:

1 Containerships transitingoetween the SCAQMD overwater boundary dhel
terminal (about 40 nautical miles), anchoring while waiting for an available berth,
and hoteling while at berttShip emission sourceiclude propukion engines,
auxiliary enginesand boiles.

1 Tugboats used to assishipswhile arriving and departing thBort. Tugboat
emission sourceascludepropulsion and auxiliary engines.

1 Locomotivesperforming switching actities at the ordock rail yard;andline-
haul locomotive moving and idling at the estock rail yard, and hauling trains to
and from the yard. Locomotive emission sources include engine exhaust.

1 Cargo handling equipment working both -temminal and handling China
Shippingrelated containarat the ordock rail yard. Cargo handling equipment
emission sources include engine exhaust.

1 Trucks dling at the irgate, owgate and onterminal driving onterminal; and
driving off-terminal along the primary truck routes. Truck emission sources
include engine exhaust, tire wear, brake wear, and road dust.

1 Worker vehicles driving both enand offterminal. Worker vehicle emission
sources include engine exhaust, tire wear, brake wear, and road dust.

Berths 971 109 (China Shipping) Container Terminal SCH #2003061153
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2.2 Derivation of Emissions for the Pollutant
Averaging Periods

Section 3.1.4.1 of thRecirculated DrafSEIR and Appendix B1 describe the methodology

for estimatingannual peak day peak 8hour, and peak-houremissions associated with
terminal operatios In general, peak dagmissionswere calculatedor each source
category (container ships, tugboats, locomotives, cargo handling equipment, trucks, and
worker vehiclespased on expected maximum daily activity levels within the annual period
being modeled. Peakiour and &our emissiongor cargo handling equipment, trucks,

and worker vehiclewerecalculatednternally by AERMODbased on the assumption that

the peak dailysource emissiorfellow the timeof-day profiledisted in Table B2. Peak

1-hour and &our emissionfor container ships, tugboats, and locomotives were calculated
outside of AERMOD as described in Appendix B1 and modeled directly in AERMOD.

3.0 Dispersion Modeling Approach

3.1 Dispersion Model Selection and Inputs

Air dispersion modeling was performed using the USEPA AERMOD dispersion model,
version18081(USEPA, 208), based on th&uideline on Air Quality Model@JSEPA,

2017) andSCAQMD Modeling Guidance for AERMOISCAQMD, 2018) AERMOD

is a steadystate, multipt source, Gaussian dispersion model designedgdplications
which include areas offround elevationghat exceed emission source stack heights.
AERMOD is well suited for this analysis because it is (1) accepted by the modeling
community and regulatory agcies due to of its ability to provide reasonable results for
large industrial projects with multiple emission sources, (2) annual sets of hourly
meteorological data are available in AERMOD format, and (3) the model can handle
various sources types, indimg point, area, line, and volume. Finally, AERM®@8&s been
approved by the USEPA and SCAQMD for analysis of mobile sources.

3.1.1 Emission Source Modeling Representation

Operational emission sources were represented in AERIODIIows

1 Container ship transit were simulated as a series of separated volume sources
extending fromBerths 100 and 102to the South Coast Air BasinSCAB)
overwater boundary. Volume source spacing was 100 meters within the harbor,
500meters in the precautionary zone, 1,6erdetween the precautionary zone
and 20 nautical miles from Point Fermin, and 2,000 meters between 20 nautical
miles and the SCAB overwater boundafyansitemissions were apportionéé
percento the northitransPacific route, and 25 percent teetwest route, based on
arrival and departure statistics for the terminal (Ramboll Environ, 2016).

1 Container ships at berthere modeled as point sources located adjaceBetihs
100 and 102

1 Container shipat anchorage were modeled as an area soutcmhe harbor.

Berths 971 109 (China Shipping) Container Terminal SCH #2003061153
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1 Tugboatsweremodeled as a series of separated volume sources extending from
Berths100 and 1020 the Port breakwatefThe wlume source spacing was 100
meters.

9 Locomotives were modeled as a seriescoftiguousline sources along the
arriving and departing routes as well as within thedook rail yard Locomotives
were modeled as far north as Sepulveda Blvd, abdiimiles northeast of the
terminal. A sensitity AERMOD run showed that this range was sufficient to
adequately captummaximum pollutant concentrations.

1 Cargo handling equipment was modeled as area sources positioned over most of
the terminal and the etock rail yard

1 Trucks driving and idling oisite were modeled as area sources positioned over the
in-gate, owgate, anderminal

9 Trucks and worker vehicles driving edfte were modeled a series of contiguous
line sources along the primary travel routdheywere modeled as far north as
Sepulveda Blvd, about 4.5 miles northeast of the terminal. A sensitivity AERMOD
runshowed that this range was sufficient to adequately capture maximum pollutant
concentrations.

1 Worker vehicles oisite were modeled as area sources positioned over the entrance
roads anan-terminalparking lots.

Table B21 presentshe source parametetsed in the dispersion modeling of operational
emissions. The source parameters are consistent with those developed and used in prior
LAHD NEPA/CEQA documents$or container terminajsncludingthe 2008 EIS/EIRor

the China Shipping Termin@LAHD 2008; LAHD 2011 LAHD 2014). The locations of

the emission sources modeledre shown irFigures B21 through B23.
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Table B2-1.

AERMOD Source Parameters

Initial . Stack
_— AEREIO Relgase Vertical S I.Ex't Stack Exit| Inside
SourceDescription Source Height ; : Velocity .
Type (mp Dimension (m/s) Temp. (K)| Diameter
(m) (m)
Ships Fa|rvyay and Precaution Volume 49.1 114 3 B __
Area Transit
Shipg Harbor Transit Volume 59.1 13.7 -- -- --
Ships Turning and Docking Ne¢ Volume 78.6 183 3 B __
Berth
Ships At Berth Auxiliary Enging  Point 44.5 -- 7.5 583 0.539
Ships At Bertfi Boilers Point 39.9 -- 18.24 559 0.494
Ships At Anchorage Area 44.5 10.3 -- -- --
Tugboats Volume 15.2 3.5 -- -- --
Locomotiveffsitéd Day Line 5.6 2.6 - - -
LocomotivegDffsitd Night Line 14.6 6.79 - - -
LocomotiveOnsité Day Line 6.64 3.08 -- -- --
LocomotiveOnsité Night Line 13.56 6.31 -- -- --
Cargo Handling Equipment (e» 3 B B
RTGs) Area 4.57 1.06
Rubber Tired Gantry (RTG) Cri  Area 12.5 2.9 - - -
Area,
Trucks Line! 4.57 1.06 -- -- --
Worker Vehicles Area, 0.61 0.14 -- - -
Line ' '

Notes:

a. The release height for point sautbéstablepresents the actueasdeighof the exhauabove ground (or water, in th
case). AERMOD then accouraddiiiongllume rise due to thmvardnomentum and buoyancy of the stack exhaust gas
on the exit velocity, exit temperature, and stack diameter. By contraseARMAMthnyadditiongllume rise for
volume, area, and line sources. Therefore, the relegzebengbis thstablefor volume, area, and line sources have be
adjusted higher than the actual exhaust release heights in marmocasdsrtplame rise due to upward momentum and
buoyancy of the stack exhaust gas.

b. The initial vertical dimension of the blimvagieterminebly dividing the initial vertical thickness by 4.3 for elevated re
and by 2.15 for grotmaded releas.

¢. Locomotive plume heights were derived Rosetlite Rafard StudgCARB, 2004). Tileme heightsiry by day versus ni
due to differences in atmospheric stability cofti¢iding source release heights were set equal to the plume heights
sources do not have a plume rise algorithm in AERMOD.

d. Trucks and worker vehicles westetiodth area sourcesitmand line sourcessité.

e. Source parameters are consistent with prioB@&I&ocuments for container terfinitd3 2008; LAHD 2Q4HD 20)4

SCH #2003061153
September 2019
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Figure B2-1. AERMOD Source Representation i Ship (OGV) Transits
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Figure B2-2. AERMOD Source Representation i OGV Maneuvering and
Anchorage, Off-site Line Haul Locomotives, and Off-site Trucks and Worker

Vehicles

China Shipping [
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Figure B2-3. AERMOD Source Representation i OGV Hoteling, Cargo
Handling Equipment (CHE), On-site Trucks and Worker Vehicles, and
Switch Locomotives
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3.1.2 Meteorological Data

The complex interaction of the ocean, land, and Palos Verdes hills near thef oesult

in significant variations in wind patterns over relatively short distanicAsiD 2010).
POLA and POLB currently operate monitoring stations that collect mete@alatata
from several locations withiand neaport boundaries.For this dispersion analysis, the
meteorological data collected at téilmington Community Station, located at Saints
Peter and Paul Schoelereused for dispersion modelinghe stationis located about 1.6
mile northnortheastof the China Shippingterminal and is considered the most
representative meteorological station for
Infl uencedo analysis conducted by POLA and F

The meteorologicablata usedn AERMOD werecollected between September 2006 and
August 2007 the first complete 12month period recorded at all six of the sfecific
monitoring stations operated by the Ports of Los AngateisLong Beachlhe use obne

year of meteorological data is consistent W'MBEP A gui del i nes, whi ch s
one year of sitspecifi® dataarer e q u i USERRAO20T). For projecito-project
consistency his samemeteorological period has been usedumerous POA and POIB

EIRs since 2007

The meteorological data were processed in ¢
(version 12345) meteorological data preproce@9@EPA, 2018h) To promote projeet
to-project consistency, the Ports reprocess tha déth updated versions of AERMET

only when necessary, such as when a new version of AERMET is different enough to
substantially affect the AERMOD results for the Port proje@&sreview of USEPA
prepared test cases for various versions of AERMET and MER (USEPA,

201&) confirmedthatthe differences betwe&ERMET versions 12345 and 1808buld

have a negligible effect dhe AERMODpredicted concentrations for the types of sources
modeled in this repart Therefore, the meteorological dgpaocessed ith AERMET
12345was used for this analysidloreover, a part of the data processing effort, 2006

2007 meteorologicalata were compared to the more recent meteorological data collected
during years 2009 to 2012. It was determined that the -2008 dta period is
representative in comparison to the 2009 to 2012 data period. The evaluation showed that
the average wind speed and wind pat&rinthe original data periodrevery similar to

that of the 2009 to 2012 data period across the stations latH@LA and POLB.
Therefore, it was concluded that the original data period is representative (ENVIRON
2013).

3.1.3 Model Options

Regulaory default technical optionsvere selectedin AERMOD for all pollutants
Consistent with SCAQMD and EPA guidance (SCAQMD1& USEPA, 2010USEPA,
2011a; USEPA, 2014USEPA, 201Y, the conversion of nitrogen oxide (INJ&o NOz in
ambient air was simulated in AERMOD using eone Limiting Method (OLM) The
following in-stack NO./NOx ratios were assumed.l for containership propulsion
engines and boilersdérived from USEPA, 2000)0.11 for diesel heawduty trucks
(CAPCOA, 2011)0.25 for worker vehicles (CAPCOA, 2011); am@0 for all other diesel
internal combustion enginesmicluding shipauxiliary enginestugboats, locomotives, and
cargo handling equipmen(CAPCOA, 2011).For the OLM, AERMOD used burly
ambient ozone concentration data from 1€ AQMD 6 s Nor t monitamingg Beac
station

Berths 971 109 (China Shipping) Container Terminal SCH #2003061153
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3.1.4

3.1.5

As recommended by the SCAQMD (&), all sources were modeled with urban dispersion
coefficients. An urban population 8818,605, representative dfos Angeles Countywas
used in AERMOD.Receptor and source base elevations were determined from US$GS
arcsecondNational Elevation Datase(NED) files using AERMAP, version18081
(USEPA 208d). All coordinates were referenced to UTM NADS8S, Zone 11.

Temporal Distribution Assumptions

For dispersion modeling purposes, operational emissions were assumed to occur during the
times specified iTable B22. Emissions were assumed to be uniformly distributed during

the specific time periods described in the table.

‘Bhene temporal distribtion

assumptionsvere usedor theFEIR Mitigated, Revise®rojectand2008 ActuaBaseline

Table B2-2.

Temporal Distribution of Emissions in AERMOD

Source Description

Temporal Distribution

Container Ships

24 hours per day

Tugboats

24 hours per day

Locomotives

24 hours per day

Cargo Handling Equipment 2

10.0 percent 12 a.m.i 6 a.m.
25.0 percent6 a.m. i 12 p.m.
32.5 percent 12 p.m. 7 6 p.m.
32.5 percent 6 p.m.i 12 a.m.

TrucksP

4.46 percent12a.m.i 1a.m.

3.50 percent 1 a.m.
1.33 percent 2 a.m.
0.38 percent 3 a.m.
0.38 percent 4 a.m.
0.42 percent 5 a.m.
0.46 percent 6 a.m.
1.13 percent 7 a.m.
5.38 percent 8 a.m.
6.08 percent 9 a.m.

2 a.m.
3am.
4 a.m.
5am.
6 a.m.
7 a.m.
8 a.m.
9 a.m.
10 a.m.

6.00 percent 10 a.m. i 11 a.m.
6.38 percent 11 a.m. i 12 p.m.

5.21 percent 12 p.m. i 1 p.m.
7.04 percent 1 p.m. 1
6.67 percent 2 p.m.
6.21 percent 3 p.m.
4.54 percent 4 p.m. |
2.63 percent 5 p.m.
5.96 percent 6 p.m. |
6.25 percent 7 p.m. |
5.63 percent 8 p.m. |
5.25 percent 9 p.m. |
3.54 percent 10 p.m. i 11 p.m.
5.21 percent 11 p.m.i 12 a.m.

2 p.m.
3 p.m.
4 p.m.
5p.m.
6 p.m.
7 p.m.
8 p.m.
9 p.m.
10 p.m.

Worker Vehicles

Same distribution as trucks

Notes:

aThe temporal distribution for cargo handling equipment was derived from the truck distribution since a
correlation exists between cargo handling and drayage truck visits. The truck factors were grouped into four
6-hour blocks to give less hour-by-hour variability than trucks because of a more steady-state workforce
operating the cargo handling equipment.
b The temporal distribution for trucks was provided by the traffic study.

Receptor Locations

Cartesian coordinate receptor grids were used to provide adequate spatial coverage
surrounding the Project aréa assess grourdvel pollution concentrations, identify the
extent of impacts, and identify maximumpact locations.Initial AERMOD runs were
conducted with 22 by 12 kilometer (km) coarse grid, with receptors pladée@0Ometers

(m) apart, centered over the Project site. Embedded within this receptor grid were
additional receptors, plac&)0m apartcovering an are@ km x 12 km. Also enbedded
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were additional recepts, placed 250 m apadpvering an area 7.5 km x 10.5 kmwhich
maximum concentrations were anticipated to occur

Once the locations of the maximum concentrations were identifiéite aforementioned
coarse grid, additional AERMOD runs were conduetétth grids of receptorsplaced 50
m apart centered over locations of the maximum coarse grid concentratidredong the
China Shipping Terminddoundary Receptors over water and in modeled roadesay
rail traffic lanes were not considered in detarimij the maximum receptor locations
because any human expostirerewould be brief and transient.

Figures B24 and B25 show the receptor grids used in AERM@® criteria pollutants

Berths 971 109 (China Shipping) Container Terminal SCH #2003061153
Final Supplemental EIR B2-11 September 2019



Figure B2-4.

Legend

@

' >

Receptor Locations

AERMOD Fine and Coarse Grid Receptors (Far Field)

5km
45mi
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Figure B2-5. AERMOD Fine and Coarse Grid Receptors (Near Field)
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